decided that a brazing technique would be developed for structure fabrication.
The study of various brazing techniques led to the development of a new type of furnace. The major features of this furnace are a moving ring burner which is fired by an hydrogen-oxygen flame, and a water-cooled cylinder that has a reducing atmosphere to protect the surface of the copper while it is being brazed and to cool it after brazing.
DESCRIPTION OF FURNACE
The main components of the flame furnace ( Fig. 2) are the split-ring burner, the upper water-cooled cylinder, the lower water-cooled cylinder, the ring burner lead screw set, the cylinder lead screw set, and the water baffle. The mandrel, though not a part of the furnace assembly itself, has an important part in its operation and in the transportation of the accelerator section. Also shown on the illustration is the V-block in which a section of accelerator is stacked prior to its movement to the furnace. Not shown is the operator's console which is also a part of the furnace. It moves vertically with the moving split-ring burner so that the operator can monitor and control the brazing operation. and is encircled by water tubes.
As the split-ring burner moves down the accelerator section, the cylinder moves down behind it. The cylinder functions to provide both controlled cooling for the brazed section and to protect its surface from oxidizing. This protection is provided by a forming gas (lO$ hydrogen and pC$ nitrogen) flowing into the cooling cylinder. The nose cone or bottom end of the cooling cylinder is split to allow the diskloaded waveguide to be inserted into the furnace. The nose cone limits the escape of the purging gas mixture from the bottom of the cylinder but cannot seal it off completely because it cannot touch the disk-loaded waveguide in the center of the cylinder. When a waveguide section is inserted in the furnace, the nose cone is opened to permit the pre-brazed output coupler sub-assembly of the section to be inserted into the cooling cylinder. The cone closes about the coupler sub-assembly when purging begins prior to the start of the braze.
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The input coupler sub-assembly of the accelerator section, like the output sub-assembly, has been pre-brazed in a separate furnace operation.
It is inserted into the lower water-cooled cylinder when a section is installed in the furnace. This cylinder is equipped with a split nose cone similar to that on the upper cylinder. This cone also closes about the output coupler sub-assembly to limit the escape of forming gas when purging begins.
The two sets of lead screws are necessary because the split-ring burner and the water-cooled cylinder move down the furnace at different rates of speed, particularly at the beginning and end of the brazing cycle, These rates are set by two separate speed controllers on the operator's console.
The mandrel to which each section of the disk-loaded waveguide is clamped, and by which it is transported, is a hollow tube that passes through the hole in the disks of the waveguide. It is connected in the furnace to a vertical hollow tube that feeds a hydrogen-nitrogen reducing gas mixture into it. The gas passes through holes in the mandrel and into the ten-foot section during brazing.
FURNACE OPEFULTION
Before a ten-foot section of accelerator is mounted in the flame furnace, the split-ring burner and the upper water-cooled cylinder are moved to the top of the furnace assembly. A mixture of 10% hydrogen and 90$ nitrogen gas is fed through the vertical support pipe of the furnace and into the mandrel for a purging period of 15 minutes after the section is secured in the furnace -4- (Fig. 3) . At the same time, the upper and lower water-cooled cylinders are also purged for 15 minutes.
Following the purging, the hydrogen-oxygen reducing flame is ignited.
The flame is hydrogen rich, again to prevent oxidation, and the flow rates are 1,000 cu ft/hr for the hydrogen and 80lcu ft/hr for the oxygen. 
